The reducibility of platinum on y-Al203 and Ti02 was studied with the aid of temperature programmed reduction. The reduction peak temperature was found to be dependent on the temperature of the primary oxidation after impregnation and drying. The higher the oxidation temperature the lower the TPR peak temperature and the higher the H2 consumption. During the oxidation small PtO formed which were more easily reduced than the original isola z part$c+les were ed Pt ions. For Pt/A1203 no decomposition of Pt02 was observed up to 750 K, while bulk PtO2 decomposed around 600 K. This demonstrated that there is a substantial interaction between Pt02 and Al For PtO much weaker and on z 03. z supported on Ti02 and Si02 this interaction is hese suppor s Al2O3.
INTRODUCTION
In recent years more articles about TPR have been published and recently even a review article appeared [5] . All this indicates that there is a growing interest in the use of TPR to characterize supported catalysts and to study their behaviour under reductive and oxidative conditions.
In this publication the reducibility of monometallic Pt supported on both y-A1203 and Ti02 as studied by the TPR technique will be discussed and especially the influence of drying, calcination and passivation. hydrogen, the gas coming from the reactor was dried over magnesium perchlorate before entering the thermal conductivity cell. The heating rate during all TPR measurements was 5 K min -' (as in most other TPR studies) and the gas flow rate versal programming unit was installed. This, in combination with a LN 1300 temperature controller, makes it possible to perform various treatments like oxidation, reduction or desorption in desired sequences. An often used sequence during TPR will be described in more detail (cf. Figure 2) .
The TPR was started with a switch from pure argon to the 5% H2/Ar mixture during an isothermal period at 223 K. During this switch a strong signal was detected by the thermal conductivity detector due to the displacement of argon by the 5% H2/Ar mixture. This artificial hydrogen consumption peak lasted for a few minutes (1st switch peak). In some cases, however, a real hydrogen consumption might take place even at 223 K. For these cases a procedure was developed to discriminate between artificial and real hydrogen consumption during the switch peak. After the first switch peak the actual TPR run was initiated by starting the temperature ramp. The TPR was ended with an isothermal period at the final temperature. Thereafter the temperature was brought back to the starting temperature (223 K) under the flowing H2/Ar mixture. At this temperature the H2/Ar mixture was replaced by argon, resulting in a negative TCD signal. Since the metal catalyst had now been reduced and was covered by strongly bound chemisorbed hydrogen no real hydrogen consumption was expected when the argon was once more replaced by the 5% H2/Ar mixture. This means that the resulting 2nd switch peak was due solely to the displacement of the argon by the H2/Ar mixture and that consequently the artificial switch peak was known. The difference in apparent hydrogen consumption between the second and first switch peaks was due to the real hydrogen consumption at 223 K (cf. Figure 2 ). In subsequent figures this real hydrogen consumption at 223 K will be indicated by a block at the isothermal period at 223 K. Note again that in our TPR runs the lowest temperature used was 223 K.
RESULTS AND DISCUSSION
The reduction profile of 5% Pt/A1203, prepared via a combined ion exchange and wet impregnation of the Y-A1203 with Pt(NH3)4(0H)2, is presented in Figure 3a . high amounts of platinum also showed a peak at lower temperature. The high temperature peak was ascribed to platinum oxide in interaction with the y-A1203 surface and the lower temperature peak to large bulk like Pt02 particles.
In Figure 3e the TPR profile is shown for a sample which had been reduced at 773 K and subsequently oxidized at 673 K (a so-called second TPR profile was measured after having performed a first TPR measurement, followed by a TPO measurement).
duction profile is independent of the pretreatments, provided that the step preceding the TPR run is an oxidation at 673 K. The value of 2.1 for H2/Pt indicates that during this TPR PtO2 is reduced to metallic platinum. The reduction peak temperature is lower than that of a sample which was directly oxidized as long as metallic platinum is present, hydrogen will be dissociated and reduction will proceed without any inhibition. When the oxide layer becomes thicker, the layer will be more dense, diffusion of hydrogen will be slowed down and the reduction peak temperature will be increased. This is consistent with our results and with the results described in reference 3. for the reduction of the platinum oxide, while the presence of the "switch peak" demonstrates that part of the platinum was not oxidic to start with. One could argue that this then means that (much) more than 0.3 mol H2 is used in the reduction of the support below 533 K, but we prefer another explanation. At any moment during a TPR run the measured H2 consumption is the result of the difference between a possible uptake of H2 due to reduction and adsorption and a possible evolution of H2 due to desorption. Keeping this in mind we feel that in Figure 6b the desorption of H2 is underestimated. For instance, in independent TPD measurements we observed that the desorption of H2 continued up to 650 K at least (compare also Figures 3e and 3f) , whereas the TPR signal in Figure 6b crosses the baseline at 533 K. The reason for this must be that further reduction of the support starts even below 533 K. In view of all this, we believe that a more realistic interpretation of the TPR profile presented in Figure 6b is that about 1. 
Recently

For Pt/Ti02 catalysts a clear distinction could be made between a low tempera-
ture reduction of the Ti02 support, which is reversible, and an irreversible hightemperature reduction above 500 K.
